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Abstract 
A test of the useful field of view was introduced more than two decades ago and was designed to 
reflect the visual difficulties that older adults experience with everyday tasks. Importantly, the 
useful field of view is one of the most extensively researched and promising predictor tests for a 
range of driving outcomes measures, including driving ability and crash risk, as well as other 
everyday tasks.  Currently available commercial versions of the test can be administered using 
personal computers and measure speed of visual processing speed for rapid detection and 
localization of targets under conditions of divided visual attention and in the presence and 
absence of visual clutter.  The test is believed to assess higher order cognitive abilities, but 
performance also relies on visual sensory function since targets must be visible in order to be 
attended to.  The format of the useful field of view test has been modified over the years; the 
original version estimated the spatial extent of useful field of view, while the latest versions 
measures visual processing speed. While deficits in the useful field of view are associated with 
functional impairments in everyday activities in older adults, there is also emerging evidence 
from several research groups that improvements in visual processing speed can be achieved 
through training.  These improvements have been shown to reduce crash risk, and have a positive 
impact on health and functional well being, with the potential to increase the mobility and hence 
independence of older adults. 
 
Keywords: useful field of view, visual processing speeds, functional fields, divided attention, 
selective attention.  
 
  
3 
 
A test of the “useful field of view” was introduced nearly two decades ago by Ball and 
colleagues,1 and was designed to reflect the everyday visual difficulties experienced by older 
adults that are not captured by traditional sensory visual tests, such as visual acuity and visual 
fields. These visual difficulties might involve, for example, problems identifying relevant 
information from visual clutter or distractions (e.g., finding an item on a crowded supermarket 
shelf) or having to divide visual attention across a series of tasks (e.g., when walking across a 
busy road or when driving), and are exacerbated when tasks need to be undertaken rapidly. The 
“useful field of view”, thus captures the ability to rapidly detect and localize targets, divide 
visual attention across central and peripheral locations and detect relevant targets within a 
visually cluttered array. and assesses higher order cognitive abilities, including visual search and 
attentional disengagement, as well as visual sensory function.,2,3 Thus while standard measures 
of contrast sensitivity and visual field sensitivity2, 4 are related to some extent to performance on 
the useful field of view, there are many other aspects of visual and cognitive processing that the 
test taps into that are not captured by standard vision tests alone.  While the format of the useful 
field of view test has undergone a series of modifications over the years, it is one of the most 
extensively researched and promising predictor tests for a range of driving outcomes measures, 
including driving ability and crash risk and other everyday tasks in older adults.5,6  
Importantly, studies involving the useful field of view span a number of years and include 
several different versions of the commercially available test as it has evolved, as well as a variety 
of versions that have been developed by individual investigators. In its current commercially 
available form, the UFOV® (Visual Awareness Research Group, Punta Gorda, FL) measures the 
presentation time at which stimuli can be detected better than chance (at 75% accuracy) under 
varying conditions of salience: (1) when presented centrally with no other targets present, (2) 
when presented in pairs, with one stimulus presented centrally and one peripherally along one of 
the eight cardinal directions – known as ‘divided attention’, and (3) when presented in pairs as 
for (2), together with irrelevant distracters – known as ‘selective attention’.7,8 However, the 
original version of the useful field of view, used in the studies that first reported associations 
with increased crash risk,8 assessed the relative constriction of the extent of the useful field of 
view (out to 30° eccentricity),7 which aligns more closely to the original concept of the useful 
field of view as outlined by Sanders9 of a “functional field of view”. A major advantage of the 
current commercial version is that it is relatively brief (≤ 15 minutes) and can be administered on 
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a personal computer, with responses being recorded via a touch screen or computer mouse. 
However, it is important that investigators recognize that the outcome measure is visual 
processing speed rather than size of the useful field of view, given the single eccentricity tested, 
approximately 10° (depending on working distance) rather than out to 30° as per the original 
version. Thus the test does not really measure the extent of peripheral visual processing, 
depending on your definition of what constitutes ‘peripheral’. Having said that, there is good 
correlation between overall performance on the commercial test and the original version, with 
correlations of r=0.772 and r=0.874 depending on whether a mouse or touch screen is used to 
record responses. The commercial versions have also been shown to have a high level of test-
retest reliability (with r values of 0.735 and 0.884 for the touch screen and mouse responses 
respectively), with a high correlation with each other (r=0.916). 7  Perhaps the most important 
issue here is to encourage researchers to provide as much detail as possible about the test they 
are using, whether it is custom-designed or the commercially available test, and which version, 
to ensure that the data can be interpreted appropriately.   
Given that the current focus of the useful field of view test is to assess the minimum duration for 
the detection or recognition of centrally presented stimuli when visual salience is manipulated by 
increasing task complexity (i.e., from a single central task to a dual-task with distracters), it is 
likely that the test taps into several domains of visual perceptual and cognitive function which 
are relevant to drivers. A growing body of evidence gathered by many research groups suggests 
that reduced performance on the useful field of view, expressed either in terms of extent or speed 
of visual processing, is a strong predictor of a range of measures of driving ability and safety, 
while standard measures of visual function such as visual acuity have not been shown to be 
associated with crash risk.10 Older drivers with a substantial restriction in the extent of the 
UFOV® were shown to have a six times higher crash risk in the previous 5 years,7 13.2 times 
higher risk of injurious crashes 11and 2.2 times higher crash risk over the subsequent two years, 
compared to those without impairment.12 These studies are supported by more recent reports, 
where crash risk was approximately twice that in older drivers with a restriction in the extent of 
the useful field of view compared to those who were unimpaired in general populations of older 
adults,10,13 and for those with impaired speed of visual processing as measured on the UFOV® in a 
general cohort of older drivers 14 and a sample of those with ocular disease, where the risk of 
self-reported crashes was increased by a factor or ten. 15  
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Studies have also reported strong associations between a reduction in useful field of view 
extent,16 and  impaired speed of visual processing,17 and  unsafe on-road driving performance, 
impaired speed of visual processing and unsafe driving simulator performance18 and a restriction 
in the useful field using a custom-designed version  with impaired closed road driving 
performance.19,20 Recent closed road studies have also demonstrated that impaired visual 
processing speed in the selective attention component of the UFOV® was the strongest predictor 
of driving performance under more complex driving conditions,21 and older drivers with declines 
in selective attention visual processing speed made more unsafe traffic-entry judgments than 
older drivers with normal levels of attention.22  
The ability of the UFOV®, expressed either in terms of its extent or impaired visual processing 
speeds to predict driving ability and safety has also been shown to extend to older individuals 
with a range of systemic conditions including stroke,23 Parkinson’s Disease24 and dementia. 25 
There have also been suggestions that impaired visual processing speeds on the UFOV® may be 
a sensitive measure of functional impairment in a range of systemic conditions, for example, 
cardiovascular disease26 multiple sclerosis27 and on the impact of chemotherapy on cognitive 
performance.28  
The potential application of the useful field of view as a predictor of problems with other 
functional activities of daily living has also been explored in a range of studies. These have 
demonstrated that impaired performance on the UFOV® is associated with problems with 
mobility29 and balance30 and an increased risk of falling,31 as well as a range of other everyday 
activities, such as looking up phone numbers, counting out change, and reading medicine 
bottles.32 
A particularly positive aspect for older adults is that there is considerable evidence to 
demonstrate that while deficits in the useful field of view are associated with functional 
impairments, there is potential for improvements in visual processing speed through computer-
based training programs administered either in a structured laboratory or clinic-based setting,33 
as well as a home-based setting using a person’s own personal computer.34  These improvements 
in visual processing speed in older adults have been shown to translate into reductions in crash 
risk, where at-fault crash risk was halved in older adults following training,32 as well as having 
many other positive benefits on health and functional well being, including reduced time to 
6 
 
complete a range of everyday visual tasks32 and risk of depression,35 medical expenditure36 and 
improved levels of personal control.37 Importantly, these data are emerging from different 
research groups and have involved randomized intervention trials that have been conducted 
independently from the researchers who are immediately involved in the development of the 
UFOV®.  
In summary, the useful field of view test has demonstrated many advantages in terms of 
predicting a range of functional outcomes and given the available evidence, it is clear that the 
useful field of view is superior to current visual sensory tests adopted by licensing authorities, 
such as visual acuity, in predicting future crash involvement. This is in accord with other recent 
studies that have demonstrated that test batteries that tap into other domains, such as cognitive 
function and not just vision alone, are better able to predict driving outcomes.17,38 However, it is 
important to note that while the useful field of view has been shown to have strong associations 
with crash risk, some studies have failed to find this relationship. For example, a recent study by 
Friedman et al39 reported that reduced visual processing speeds as measured with the UFOV® 
were not independently associated with a history of crash involvement. While this finding may 
be a consequence of the characteristics of the sample it warrants further exploration.”    
The useful field of view test has been modified over a number of years and provides a measure 
of visual processing speed rather than the extent of useful field of view constriction and can be 
administered relatively quickly using commercially available software on a personal computer. 
While the test predicts deficits in many functional outcomes of daily living, the sensitivity and 
specificity of the test in predicting future crash involvement does need to be more fully evaluated 
in large prospective population-based studies, before it can be validly implemented in licensing 
centers to determine driving eligibility. One of these studies is now ongoing.40 Importantly, if 
good sensitivity and specificity for UFOV® screening is demonstrated for identifying those older 
drivers at high-risk for collision involvement in the subsequent 2-3 years, this would suggest that 
governmental licensing agencies should consider its use.  In addition, the implications of the 
improvements in visual processing speeds resulting from training could have far reaching 
benefits in terms of road safety as well as increasing the functional independence of older adults, 
given that training has been shown to reduce motor vehicle collision risk in older drivers. 41  
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